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Until 1939 the cotton rat ,  Sigmodon hispidus hispidus, 
was not commonly employed in experimental work. How-
ever, since the studies of Armstrong ( I ) ,  many investi- 
gators have used this rodent in biological studies (3, 5-9). 
I n  spite of i t s  increasing popularity in experimental 
work, a review of the literature reveals no mention of 
trichobezoar formation in this animal. 

curred to  one of us (C. M. McC.) tha t  the addition of 
cellulose to the diet might prevent this condition. 

One group of 51 weanling cotton ra ts  (Group I )  ie-
ceived the basic sugar caries-producing synthetic diet of 
Shaw, et at. ( 8 ) ,  and a second group of 15  weanling 
cotton ra ts  (Group 11) received the same diet with the 
addition of 10% by weight of finely divided cellulose. 
The latter  was so distributed throughout the diet tha t  
it was impossible for  the ra ts  to separate and reject it. 

Group I was divided into three equal subgroups in  
such a manner tha t  a r a t  in subgroup A had a litter 
mate in subgroups B and C. Group I1 was similarly 
divided. 

TABLE 1 
COMPARISONO F  WEIGHTS GAINED AND O F  TRICHOBEZOARS GROUPI ,  RBCBIVINQ INCIDENCE BETWEEN NO CELLULOSE, 

AND GROUP 11, RECEIVING I N  THE DIET*10% CELLULOSE 

Group I-Caries diet Group 11-Caries diet + 10% cellulose 

Total Total Total wt. Mean wt. Incidence Total Total Total wt. Mean wt. Incidence 
No. of No. of gained gained of tricho- No. of No. of gained gained of tricho- 
rats litters1 (gm) (gm) besoars (gm) (gm) bezoars1 I xrj1 1 


Subgroup A-all rats ; 
distilled drinking 
water only 

Subgroup B-all rats ; 
Group I = .02% potassium 
oxalate in distilled 
drinking water 
Group I1= ,0002% potas-
sium oxalate in distilled 
drinking water 

Subgroup C-all rats ; 
Group I = 22% potassium 
oralate in distilled 
drinking water 
Group I1= .002% potas- 
sium oxalate in distilled 
drinking water 

Subgroup A-only those 
rats living 14 weeks ; 
distilled drinking water I

I 

t value at  1% level = 3.55-P < . O 1  .'.difference is significant. 
*Difference in weights gained of rats surviving 14 weeks in subgroups IA and IIA was tested for signiflcance. 

I n  our studies of experimental caries in the cotton ra t  
(4) the mortality rate was found to be about 40% during 
a 14-week experimental period. Autopsy of those ani- 
ma19 dying prior to the termination of the experiment 
consistently revealed trichobezoar formation. I t  oc-
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One-third of Group I and Group I1 (control subgroups 
I A  and I I A )  drank distilled water, while to  the drinking 
water of the remaining two-thirds (subgroups IB,IC and 
I IB,I IC)  varying amounts of potassium oxalate were 
added. This regime was maintained for  a period of 14 
weeks. 

Whereas the of procedure was 
designed to determine the role of oxalates in ra t  dental 
caries, the same animals were used concurrently to observe 
the of cellulose on trichobezoar formation. 

The environmental conditions of both groups were 
identical, and the temperature and humidity of the ani- 
mal laboratory were kept a t  a constant level a t  all times. 

~~t~dying during the course of the experiment were 
weighed and autopsied and the data recorded' With the 
termination of the experimental period all surviving rats 
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were killed and were similarly weighed, autopsied, and 
examined for trichobezoar. 

Of the rats in Group I receiving the basic sugar caries- 
producing synthetic diet, a total of 21 died before the 
end of the 14-week period, giving a mortality rate of 
about 40%. Postmortem examination of all Group I 
rodents consistently showed trichobezoar formation. The 
size of the trichobezoars varied somewhat, but in those 
rats that died during the experiment they were appar-
ently of sufficient size to interfere effectively with gastric 
emptying. These trichobezoars were a t  least as large as 
one-half of the stomach volume, and some were so large 
as to fill the stomach completely. Multiple trichobezoars 
were found in several of the rats, but no more than three 
were found in any one animal. All other organs ap- 
peared normal on gross examination. 

Of the Group I1 animals receiving the basic sugar 
caries-producing diet with the addition of 10% cellulose, 
all lived the full 14 weeks and appeared quite normal in 
contrast to the moribund appearance of the previous 
group. Autopsy of these rats showed no evidence of 
trichobezoar formation, and all organs and tissues were 
grossly normal. 

Comparison of the weight gains of the rats (Table 1 )  
indicates the marked difference between the two major 
groups. This difference was shown to be significant by 
comparison of subgroups IA and I IA according to ac-
cepted statistical methods ( 2 ) .  Since an analysis of the 
weight gains of the rats showed no significant difference 
between A and B, A and C, and B and C within both 
major groups, i t  was felt that Groups I and 11, as a 
whole, could logically be compared for weight gains by 
analysis of the control subgroups IA and IIA. As seen 
in Table 1, only those rats of Group I which survived 
the full 14 weeks were used for evaluation. The t value 
between the control subgroups demonstrates that there 
is a significant difference in the weights gained, indicat- 
ing that the cellulose may have been the responsible 
factor. 

The possible effects of the oxalates on trichobezoar 
formation may be discounted by comparison of tricho-
bezoar distribution among the subgroups of major groups 
I and I1 (Table 1) .  Since the trichobezoars were dis-
tributed equally throughout the control rats and rats 
receiving oxalates of Group I (100% trichobezoars), and 
none was found in the three subgroups of Group 11, i t  
may be assumed that the oxalates played no role in 
trichobezoar formation. 

The consistent appearance of trichobezoars in rats on 
a synthetic diet without cellulose, compared with its ab- 
sence in those animals on a synthetic diet with cellulose, 
seems to point fairly conclusively to the advantage of 
this type of inert material in the diet. 
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An Experimental Syndrome of Fatty Liver, 
Uric Acid Kidney Stones, and Acute Pan- 
creatic Necrosis Produced in Dogs by 
Exclusive Feeding of Bacon 

2nd Medical Service, Wilhehina Gasthuis, Amsterdam 

I n  the experiments to be described,l 9 dogs were fed 
on fa t  bacon exclusively. Two of these died after 23 and 
3 months, respectively. On postmortem examination they 
showed a severe fatty degeneration of the liver without 
significant changes in other organs. 

Five dogs lived for periods varying between 5 and 7 
months after the bacon diet was begun. At first these 
animals did well, but soon their appetite declined; they 
vomited occasionally and had to be fed forcefully. Oc-
casionally they suffered from diarrhea. There was severe 
weight loss, and a peculiar kind of skin sores developed 
on the front and hind legs. Although the general con- 
dition became very poor and remained so for weeks, 
death occurred suddenly and often unexpectedly. 

The postmortem examination of these animals revealed 
characteristic findings. The liver showed extensive fatty 
infiltration. I n  most cases only a few normal liver cells 
remained. These were located at  the periphery of the 
lobules. Four of the 5 dogs had stones in the pelvis 
of the kidneys, in the ureters, or in  the bladder which 
varied in size from a pinhead to a cornseed. They were 
thin and flat, sometimes round or polygonal in  shape, 
and were of a greenish-yellow or brownish color. The 
bladder showed an apposition of stony material on the 
mucosa. The stones burned completely on heating and 
dissolved in alkali. Dried and powdered, the material 
gave a strong murexide reaction. Eighty-five per cent 
of the dry weight of the stones could be accounted for 
as uric acid. When the stones were dissolved in dilute 
ammonia, the solution filtered, and hydrochloric acid 
added, typical crystals of uric acid appeared. 

I n  addition to these findings, 4 of the 5 dogs showed 
macroscopic and microscopic severe changes in the pan- 
creas. The first animal showed extensive necrosis of the 

IThese experiments were carried out in the period 1938-40. 
With the German invasion of the Netherlands and the ensuing 
shortage of food, they had to be discontinued, and publication 
of the results was consequently delayed. 


